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Abstract
Background: Word-retrieval difficulties are commonly experienced by people with aphasia (PwA) and also by
typically ageing persons. Differentiation between true naming impairments and naming difficulties found in
healthy persons may, therefore, be challenging.
Aims: To investigate the extent to which the Maltese adaptation of the Boston Naming Test (BNT) can identify
people with lexical retrieval difficulties and to differentiate them from people with unimpaired word finding.
Methods & Procedures: Naming performance of a group of PwA was compared with the performance of a control
group. Performance on the Maltese adaptation of the BNT was investigated in terms of scores, range of scores and
error profiles of the two groups.
Outcomes & Results: All PwA scored below the mean score of the controls, indicating that persons who scored
above the mean score may be considered as unimpaired. However, a number of the controls obtained very low
scores that overlapped with the scores obtained by the PwA. This indicated that scores alone cannot be used to
differentiate between impaired and unimpaired people. Some types of errors were only produced by people with
impaired naming, and did not appear at all in error profiles of unimpaired individuals.
Conclusions & Implications: Mild–moderate anomic impairments may be missed if naming impairment is assessed
and diagnosed using a cut-off score. In order to differentiate between people with impaired and unimpaired
naming, it is necessary to look at error profiles, apart from the number of errors, as the presence of atypical errors
may be an important indicator of naming impairments.
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What this paper adds?
This study suggests that diagnosing naming impairments on the basis of using a cut-off score may not be a reliable
measure. Analysis of the types of errors made makes an important contribution to diagnosing the presence of anomia.
Introduction
Tests used by speech and language therapists are stan-
dardized so that the performance of an individual can
be compared with the normal population, and so that
different sub-tests may be compared. In addition, many
tests are used to establish impairment, determine di-
agnosis and ultimately to provide access to treatment.
But how is the point at which scores indicate impair-
ment decided? It is in every case an arbitrary decision;
developmental tests may consider 1.0, 1.5 or 2.0 stan-
dard deviations (SDs) below the mean to count as im-
paired. Matters are further complicated by population
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definitions; for example, CELF-4 (Semel et al. 2003), a
commonly used developmental language test, includes
7% of SLT cases in their normal populations, whereas
some older tests such as the Word Finding Vocabu-
lary Test (Renfrew 1995) specifically exclude children
with a statement of need. This is presumably deter-
mined by whether those with impairment are consid-
ered to be low scoring individuals within the normal
population or whether they comprise a different pop-
ulation. Where impaired and normal populations are
compared on assessment measures to validate the defini-
tion of impairment, this is only done by group analyses.
A large body of literature demonstrates the problem of
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false-positives; that is people without impairment scor-
ing below the cut-off point for impairment (e.g. Weiss
and Zureich 2009).
When considering aphasia tests there are added con-
siderations. Many assessments are easy for people with-
out aphasia so the normal range is at ceiling. In some
cases impairment is measured as outside the normal
range, for example the Pyramids and Palm Trees Test
(Howard and Patterson 1992). Many aphasia test bat-
teries are normed for aphasic populations, which allows
for classification of type of aphasia but not whether in-
dividuals are impaired relative to a normal population.
In the case of naming, it is possible to select stimuli
across a spread of difficulty giving a wider range of nor-
mal performance. This is what the Boston Naming Test
(BNT; Kaplan et al. 1983) set out to do, comprising 60
items from very easy (e.g. tree) to difficult (e.g. abacus).
The BNT has been extensively used for assessment of
naming ability and a large body of research using the
BNT is available. Several normative studies (e.g. Zec
et al. 2007) have presented data for healthy adults. Fac-
tors such as education, age, ethnicity and gender affect
naming performance (Randolph et al. 1999), as does
multilingualism (e.g. Gollan et al. 2007) and health sta-
tus (including the effect of hypertension) (Albert et al.
2009). However, differences in range of participants,
lead to different findings in different studies, particu-
larly in performance of older individuals. Lindeboom
and Weinstein (2004) have suggested that these differ-
ences may be a reflection of the greater variation in the
cognitive abilities of different ageing individuals.
Assessment of aphasia should routinely involve a
combination of measures. However, Speech Language
Therapists may be inclined to be selective in the as-
sessments they use as a result of time constraints, and
may rely on naming tests when assessing people with
aphasia (PwA). Analysis of naming responses is an im-
portant contributor to diagnosing naming impairment.
Different types of naming difficulties are manifest, with
varying levels of breakdown even in individuals who
may appear to have similar aphasia syndromes (Howard
and Gatehouse 2006).
Although the BNT is not standardized on a large
population, it does give means and SDs across five age
ranges (Van Gorp et al. 1986) and Nicholas et al. (1989)
presented normative data and a cut off score of 48,
specifying 2 SDs below the norm for impaired nam-
ing. Nicholas et al. (1989: 104) also found that some
BNT items tended to elicit incorrect but ‘reasonable’
responses in healthy adults while other items were visu-
ally misperceived or too difficult to name. However, the
degree of overlap between normal and impaired naming
is not specified. It is, therefore, not clear whether the
BNT can be used to reliably diagnose impairment.
Studies which compare the types of naming errors
made by PwA and people with unimpaired naming are
scarce. The revised edition of the BNT (Kaplan et al.
2000) reports data concerning scores obtained from 85
PwA and 15 typically ageing persons. However, there
is no reference to the type of errors made by the two
groups of participants.
Naming errors produced by PwA are generally cate-
gorized into different types. Cuetos et al. (2002) describe
semantic errors, formal errors (phonologically related
real words), mixed semantic and formal errors (words
that are both semantically and phonologically related
to the target word), visual errors, neologisms, unrelated
errors, no-response errors, circumlocutions and other
errors. Studies on persons without aphasia have shown
that the majority of naming errors made are semantic
(Marie¨n et al. 1998, Tallberg 2005), rather than phono-
logical, in nature (Albert et al. 1988) and they are said
to use frequent circumlocutions and to benefit from
phonemic cues (Nicholas et al. 1985).
The current research
Studies comparing BNT performance in healthy people
and in PwA are limited. To the authors’ knowledge
there is no published study that reports the range of
scores obtained by both PwA and controls. This study
investigated the extent to which a Maltese adaptation
of the BNT can identify people with lexical retrieval
difficulties and to differentiate them from people with
unimpaired word finding. The data obtained from PwA
was compared with that obtained from controls in terms
of scores, range of scores and error profiles.
Method
The Maltese adaptation of the BNT
Details about the Maltese adaptation of the Boston
Naming Test (Grima and Franklin, accepted 2016) have
been reported elsewhere. Initial data from 24 adults es-
tablished there were 38 items, representing a spread of
difficulty throughout the test, which had at least 70%
name agreement. This 38-item set was termed the re-
duced set. The responses for these 38 items became the
responses for the strict scoring version of the test. Because
of the bilingual context some English responses were
found to be in common usage even forMaltese speakers.
In addition, because the cultural context differed from
the original American one, a number of pictures pro-
duced more than one acceptable response (as judged by
professional translation of the original English words).
A second scoring was devised which included these
English responses and the alternative, non-dominant
responses as also correct; this was the lenient scoring
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Table 1. People without aphasia
Age group
0–12 years of
education
13 or more years
of education Total
Males
20–29 years 0 5 5
30–45 years 2 3 5
46–55 years 3 3 6
56–65 years 3 3 6
66–75 years 4 0 4
76–85 years 2 3 5
Total 14 17 31
Females
20–29 years 0 5 5
30–45 years 2 3 5
46–55 years 2 2 4
56–65 years 2 2 4
66–75 years 4 1 5
76–85 years 5 1 6
Total 15 14 29
version. Thus there were four possible scores derived
from the test. These scores correspond to four possible
sets of the BNT, namely a complete set with strict or
lenient scoring and a reduced set (of 38 items) with
strict or lenient scoring. Data was then collected from
60 healthy participants. These participants served as a
control group for the study being reported here. The
reduced set of 38 pictures with lenient scoring was rec-
ommended for Maltese speaking adults. However, for
the current research the entire 60 item BNT was ad-
ministered on 18 PwA.
Participants
Controls
The control participants were 60 healthy Maltese-
speaking individuals (mean age 52.70 years; SD =
20.93). All participants were independent and lived
in the community rather than homes or shelters for
older adults. All the respondents reported normal or
corrected-to-normal visual acuity. Any participant with
a history of stroke, head injury, cerebral tumour, learn-
ing disability, epilepsy, history of concussion or loss
of consciousness, psychiatric disorder or alcohol/drug
abuse was excluded from the study. To ensure a range
of ages and backgrounds subjects were sought from a
wide range of workplaces and social centres. Age and
years of education for these participants are summarized
in table 1.
People with aphasia
PwA were recruited from different settings, including
an acute hospital, a rehabilitation hospital as well as
community clinics. Inclusionary criteria were:
 participants’ dominant language must beMaltese;
 participants must be over 20 years of age;
 they must have aphasia secondary to stroke;
 they must have naming difficulties but be able to
participate in a picture naming task.
The inclusion criteria did not specify a floor or ceiling
score on picture naming.
Individuals who used ‘English with some Maltese
words’ or ‘English only’ were excluded from the study.
All participants who were accepted as part of the study
were medically stable at the time of assessment by the
researcher.
The PwA group consisted of 18 participants, aged
between 36 and 90 years. Their mean age was 70.17
years (SD = 12.79) and their mean years of education
was 8.67 years (SD = 3.98), with a range of 0–17 years
of education. All the participants had experienced a
cerebrovascular accident (CVA). Site of impairment
and time post onset was variable. Table 2 shows
demographic information. No females with higher
education levels participated in this study. This sample
is a reflection of the sociological reality that exists in the
Maltese islands, since older people (especially females)
had fewer opportunities for education. Participants had
a range of occupational history; none of the PwA held
jobs at the time of assessment. Although the controls
consisted of persons with a wider age range (20–85
years) to ensure an even spread of data, the variables age
and education were taken into consideration when the
performance of the two groups was compared during
part of the analysis below.
Procedure
Ethical approval for the study was sought and obtained
from the University of Malta Research Ethics Commit-
tee. Prior to administering the BNT the participants
completed a questionnaire with the researcher to obtain
demographic information. The questions were aimed at
(1) ensuring inclusion into the current study, and at (2)
gaining information for the analysis. In addition, the
Clock Drawing Test (CDT; Shulman 2000) was also
administered on all participants, including the PwA, in
order to rule out significant cognitive difficulties. Each
participant had to score 4 or 5 on the CDT, to rule out
serious cognitive impairment. Mini Mental State Exam
scores have been used as inclusion criteria by several
studies on the BNT (e.g. Patricacou et al. 2007). How-
ever, at the time of the study there was no standardized
neurocognitive test for Maltese speakers. Although the
CDT should ideally be used in conjunction with other
cognitive screening tests, it has been shown to be a
reliable and valid screening test to detect cognitive im-
pairment (e.g. Aprahamian et al. 2009, Nishiwaki et al.
2004).
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Table 2. People with aphasia
Years of Days
PwA Age (years) education Gender Type of CVA Localization post-onset
A01 62 17 Male Ischaemic Periventricular 60
A02 36 10 Male Ischaemic L MCA 9
A03 73 7 Male Ischaemic L frontobasal 180
A04 73 9 Male Ischaemic L MCA 910
A05 66 13 Male Ischaemic L basal ganglia,
periventricular and deep
white matter lesions
11
A06 69 13 Male Haemorrhagic and
ischaemic
L parietal haemorrhage and
small lacunar ischaemic
lesions in basal ganglia
1610
A07 62 9 Male Haemorrhagic and
ischaemic
L subarachnoid
haemorrhage and
parietal ischaemic infarct
850
A08 58 14 Male Ischaemic L posterior parietal 210
A09 65 0 Female Ischaemic L frontal and temporal 150
A10 88 7 Female Haemorrhagic L peri-orbital and
supra-orbital
60
A11 76 8 Female Ischaemic L corona radiata and R
paraventricular
820
A12 72 9 Female Ischaemic L parietal (extensive) and R
parietal (smaller)
240
A13 89 6 Male Ischaemic L MCA 1460
A14 72 8 Female Ischaemic L Parieto-occipital 90
A15 61 10 Male Ischaemic L MCA 240
A16 72 7 Male Ischaemic Unavailable 150
A17 90 3 Female Ischaemic L thalamus 180
A18 79 6 Female Ischaemic L internal and external
capsules
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Administering the BNT
The researcher tested all participants individually using
the 60 item BNT.1 All the responses of the controls and
the PwA were transcribed and recorded via a digital au-
dio recorder. Any comments regarding the participants’
ability to name particular items were written, whenever
necessary. Reaction times were measured in the people
without aphasia only (for a different study).
Analysis
All the responses of each participant were inserted into
a Microsoft Excel File and the data were transferred to
a SPSS (Statistical Package for the Social Sciences) file
for subsequent analysis. Scores were worked out and
responses were coded.
The scoring procedure adhered to for each partici-
pant is listed below:
 target responses only were awarded a strict score
of 1;
 both target and other acceptable/alternative re-
sponses (including English responses, when En-
glish was not the target word) were given a lenient
score of 1;
 cognate responses were regarded as target respon-
ses and given a strict and lenient score of 1;
 immediate self-corrections were scored as correct;
 correct responses following a phonemic cue were
not scored as correct;
 correct responses following conduite d’approche
were not scored as correct.
Responses were coded to identify items which
matched the target word/dominant name (strictly cor-
rect), and items which matched an alternative, but ac-
ceptable, response (leniently correct). Responses which
were not target responses or acceptable responses were
considered to be errors. These errors were catego-
rized thus (definitions of these error types are given in
appendix A):
 Coordinate
 Superordinate
 Subordinate
 Semantic association
 Circumlocution
 Forgot/don’t know
 Visual association
 Self-correction
 Phonologically related real word
 Phonologically related non-word
 Multiword
Usefulness of investigating error profiles in diagnosis of naming impairments 5
 Morphological alteration
 Perseveration
 Unrelated
 Successful conduite d’approche
 Unsuccessful conduite d’approche
 Neologism
Reliability of response analysis
Since it can be assumed that responses from PwA are
more challenging to score and analyse than those from
control subjects, reliability was estimated by looking
at scores and error profiles of five of the 18 PwA. A
speech language pathologist, who was not involved in
the research itself, acted as a second rater. She was given
responses from all 60 items and instructions to carry out
both strict and lenient scoring. The second rater was
also requested to categorize each error and to produce
an error profile for each individual. Written and verbal
explanations about scoring methods were given to the
second rater to ensure consistency across raters.
T-tests were carried out to establish whether the
scores of the control group differed from those of the
PwA group. The overlap between scores was investi-
gated by looking at frequency distributions. Finally, a
qualitative comparison of error types is considered.
Results
Comparing scores across raters
Pearson’s correlations were carried out to determine
whether the scores given by the first rater and the second
rater were correlated with each other. Table 3 shows the
scores given by the two raters. There is evidence of a
strong positive correlation between the scores given by
the first rater and the scores given by the second rater,
for both strict scoring (r = .997, p < .01) and lenient
scoring (r = 1.000, p < .01). This shows that there is
consistency and general agreement between the scores
given by the two raters.
Comparing error profiles across raters
The error profiles drawn by the two raters were com-
pared. Table 4 presents this data for each of the five PwA.
The few differences lay in the classification of semantic
Table 3. Scores given by the two raters
Strict score Strict score Lenient score Lenient score
First rater Second rater First rater Second rater
A03 9 9 9 9
A05 20 19 22 22
A09 17 17 17 17
A11 13 13 18 18
A13 20 19 20 20
errors. The second rater tended to code most semantic
errors as semantic associations and failed to specify the
particular type of semantic error in some cases; for exam-
ple classifying giraffe for camel as an associative rather
than a coordinate error.
Comparison of scores from control and PwA groups
The scores obtained by PwA were compared with the
scores obtained by the control group. All four sets of the
BNT (i.e. the complete set with strict and lenient scor-
ing and the reduced set with strict and lenient scoring)
were compared. Table 5 presents the mean scores and
SDs for the two samples (the PwA and the controls).
Independent samples t-tests were carried out to estab-
lish if the difference between groups was significant. A
significant difference was evident in the complete set
with strict scoring (t(76) = 7.46, p< .001), in the com-
plete set with lenient scoring (t(76) = 7.76, p < .001),
in the reduced set with strict scoring (t(76) = 8.54,
p < .001), and in the reduced set with lenient scoring
(t(76) = 8.15, p < .001). This indicated that all sets
may be used to differentiate between groups of PwA
and groups of people without aphasia.
Comparing the range of scores
Since some people without aphasia obtained low scores
the range of scores was compared across the two groups
to establish if there was any overlap. Only the analyses
using the reduced set will be reported from this point on.
However, the same pattern of results was foundwhen the
whole 60 items were considered. The range of scoring
for both populations is shown in table 6; frequency
distributions for the scores are shown in figure 1.
The scores of the PwA were all below the mean score
obtained by the controls, indicating that persons who
scored above themean score may be considered as unim-
paired. However, some control participants scored well
below the mean score of the ‘healthy’ population. It is
evident that, although themean scores were significantly
different, there was considerable overlap in the range of
scores of the two samples.
Some assessments of aphasia are used to identify
impaired performance when the latter is outside of the
‘normal’ score range. However, when this criterion is ap-
plied here, it becomes apparent that diagnosing naming
impairments on the basis of using a cut-off score is not
a reliable measure. The lowest control score was 12 with
strict scoring and 15 with lenient scoring. When apply-
ing this criterion 10 PwA are within the normal range
for strict scores, and 12 PwA for lenient scoring. Thus,
more than 50% of the PwA would not meet the crite-
rion for anomia. Impairment is generally established as
a score which is less than 1 or 2 SDs below the mean.
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Table 4. Error profiles drawn by the two raters
A03 A05 A09 A11 A13
Type of error Ra Ib R I R I R I R I
Coordinate 3 2 1 1 1 1 2 1 2 3
Superordinate 1 1 1 3 2
Subordinate 1
Semantic
association
2 3 1 3 2 5 1 1
Circumlocution 2 2 3 3 3 3 3 3
Multiword 1 1 1 1
PhRNc 1 1 2 2
PhRRd 1 1
Morphological
alteration
Perseveration
Unrelated
Forgot/don’t
know
9 9 2 2 2 2 3 3 1 1
Visual
association
2 2 1 1 1 1 5 4 1
Self-correction 2 2
Successful
conduite
d’approche
2 2 6 6
Unsuccessful
conduite
d’approche
1 1 1 1
Neologism 1 1
Notes: aResearcher’s error profile.
bSecond rater’s error profile.
cPhonologically related non-word.
dPhonologically related real word.
Table 5. Global mean scores
Mean strict score SD Mean lenient score SD Mean strict score SD Mean lenient score SD
People with aphasia complete set (score out of 60 items) People with aphasia reduced set (score out of 38 items)
16.2 7.8 18.3 8.6 14.6 6.5 15.8 6.7
People without aphasia complete set (score out of 60 items) People without aphasia reduced set (score out of 38 items)
34.6 9.5 39.2 9.7 28.9 6.2 30.3 6.2
In this case, taking 1 SD as the cut-off point looks more
promising; only two PwA do not meet the criterion for
anomia with the strict score (and two PwA for the le-
nient score). However, in both cases, nine people from
the control group (15%) also score less than 1 SD. If a
criterion of 2 SDs is considered, only one to two controls
fall in the impaired range, but nine PwA (50%) do not.
It is important to note that there are no obvious outliers
in the data as there appears to be a steady progression in
the scores.
An analysis of the control data, reported elsewhere
(Grima and Franklin, accepted 2016), found that age
and, especially, years of education were predictive of
naming ability. If the control participants with over-
lapping scores were the oldest and least educated of
Table 6. Range of scores obtained by people with aphasia and
controls (reduced set)
PwA Controls PwA Controls
strict strict lenient lenient
score score score score
Mean score 14.6 28.9 15.8 30.3
Minimum score 3 12 3 15
Maximum score 27 38 28 38
Range 24 26 25 23
the group, and the PwA who scored highest were the
youngest and most educated this could explain the lack
of differentiation in scores.
Table 7 presents ages and years of education for
those individuals from the control group who scored less
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Figure 1. Frequency distribution of scores by group.
than –1 SD and the PwA who scored within the same
range. All of the control subjects in this group were over
60, but so were 8/9 of the PwA. The mean number of
years of education was slightly lower for the PwA (7.5
versus 8.6). Thus, demographic variation cannot explain
the overlapping scores.
It is evident that the scores did not always differ-
entiate between impaired and unimpaired naming. Do
PwAmake different types of errors from people without
aphasia? The next section will look at the error categories
produced by the PwA and by the control group.
Comparing error profiles
As would be expected, an independent samples t-test
showed that there is a significant difference between the
mean number of errors produced by PwA and those
produced by the controls (t(40) = 3.187, p = .003).
The PwA who participated in this research also pro-
duced more types of errors than those produced by the
controls. Table 8 lists the types of errors produced by
both samples, together with the mean number of each
type of error. It is evident that some errors (common
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Table 7. Comparing controls and PwA on age and years of
education
Years of
Score Age Gender education
People without aphasia who scored below –1 SD
R31 15 84 Male 14
R42 18 75 Male 7
R49 18 75 Male 9
R32 19 79 Female 6
R36 20 82 Female 3
R50 20 85 Female 13
R34 21 77 Female 8
R44 22 64 Female 9
R45 22 60 Female 9
People with aphasia within the same range of scores
A18 17 79 Female 6
A9 17 65 Female 0
A11 18 76 Female 8
A2 18 36 Male 10
A12 19 72 Female 9
A16 19 72 Male 7
A13 20 89 Male 6
A7 21 62 Male 9
A5 22 66 Male 13
Table 8. Mean number of errors produced by PwA and controls
Types of error PwA mean Controls mean
Coordinate 1.28 0.75
Superordinate 1.11 0.65
Subordinate 0.06 0.03
Semantic association 1.72 0.52
Circumlocution 2.28 1.75
Forgot/don’t know 2.78 0.75
Visual association 2.44 1.68
Self-correction 0.11 0.65
Phonologically related real word 0.33 0.18
Phonologically related non-word 0.67 0
Multiword 1.61 0
Morphological alteration 0.11 0
Perseveration 0.28 0
Unrelated 0.5 0
Successful conduite d’approche 1.00 0
Unsuccessful conduite d’approche 0.17 0
Neologism 0.06 0
Note: Bold text indicates the errors produced by PwA only (atypical errors).
errors) were produced by both groups, while other er-
rors (atypical errors) were produced by the PwA only.
The list of errors in bold (table 8 and table 9) indi-
cates the error types which were not produced by the
controls. Common errors appeared more frequently in
the PwA (see the mean number of each type of error).
Only self-corrections were more frequent in the data
obtained from controls (mean of 0.65 self-corrections
versus mean of 0.11 in PwA). The most frequent types
of error produced by the controls were ‘circumlocu-
tion’ and ‘visual association’. Semantic and phonologi-
cal errors were sometimes produced by the controls, but
they were more frequently produced by individuals with
aphasia.
Some errors were only produced by the PwA (eight
different types of errors listed in bold in table 8). While
PwA produced both circumlocutions and multi-words
(i.e. connected speech that fails to describe or explain
the meaning of the picture), controls only produced
circumlocutions, showing that only impaired individu-
als had difficulties with describing a target when they
could not name a picture. Also found in aphasic nam-
ing were neologisms, phonologically related non-words
and unrelated words, all of which were not produced by
controls. Finally, conduite d’approche which resulted in
correct or incorrect naming of a target was evident only
in PwA. This analysis confirms that the types of errors
made make an important contribution to the diagnosis
of anomia.
Discussion
This study found a significant difference between the
mean scores obtained by the PwA and the controls on
the BNT using strict or lenient scores. This finding was
promising, giving an indication of the test’s ability to
differentiate between impaired and unimpaired naming.
However, a closer look at the scores showed a good
degree of overlap between the scores obtained by the
controls and the PwA. Possible reasons for this overlap
in scores between the two groups and, therefore, for the
unexpected low scores obtained by some controls, were
explored.
The PwA obtained lenient scores ranging from 3 to
28 (out of 38) on the reduced set and the controls also
obtained a wide variation of lenient scores, ranging from
15 to 38 on the same set. It became evident that nine
individuals without aphasia were not simply outliers in
the data as all of their scores were below the confidence
interval for their age and education level and their scores
tended to overlap with the scores obtained by the PwA.
The score obtained on the BNT is, therefore, not enough
to differentiate between impaired and unimpaired indi-
viduals as there is not a clear line between those who
have been diagnosed with aphasia and those who are
said to be neurologically unimpaired. Rather, there ap-
pears to be a graceful decline in naming accuracy even in
the controls. This indicates that score alone may not be
a very good indicator of impairment, especially in older
people as the controls who scored below 1 SD were all
over 60 years old (table 7).2
Reaction time measurement
It was noted that reaction time data was collected for
the control subjects, but not for the PwA. The possibil-
ity that the collection of data under a slightly different
Usefulness of investigating error profiles in diagnosis of naming impairments 9
Table 9. Errors made by PwA
People with aphasia
Type of error A01 A02 A03 A04 A05 A06 A07 A08 A09 A10 A11 A12 A13 A14 A15 A16 A17 A18
Semantic errorsa x x x x x x x x x x x x x x x
Forgot/don’t know x x x x x x x
Visual association x x x x x x x x x x
Self-correction x x
Phonologically related real word x x x
Phonologically related non-word x x x x x x x
Multiword utterances x x x x x x x x x x x x
Morphological alteration x x x
Perseveration x x
Unrelated word x x x x x
Successful conduite d’approche x x x x x x
Unsuccessful conduite d’approche x x x
Neologism x x
Notes: aSemantic errors include coordinate, superordinate, subordinate errors, semantic associations and circumlocutions (see appendix A for definitions).
condition (i.e. timed picture naming)may have led some
people without aphasia to obtain a lower score, was con-
sidered. The controls were informed that their reaction
time was being recorded. This time pressure may be a
major cause of the lower amount of correct responses ob-
tained by some controls. However, this seems unlikely
for a number of reasons. Although only the controls’
reaction times were measured, both groups of people
were told that they were being audio recorded. They
were also told that pictures would be shown to them
one by one, and that they were expected to name each
picture.
In order to reach conclusions regarding the possible
impact of timed picture naming on the control partic-
ipants, the performance of a set of participants from a
pilot study (Grima and Franklin, accepted 2016) who
named the pictures off-line for the purposes of name
agreement was compared with that of a matched set of
participants from the control group. The matched set
consisted of participants aged between 30 and 45 years,
and had 13 or more years of education. The pilot study
participants were also given the exact same instructions
during the administration of the BNT but were under
no time pressure. The number of correct responses for
each item of the BNT was compared between the two
groups. A t-test showed that there was no significant dif-
ference between the performance of thematched groups.
Both strict scoring (t(37) = –.812, p = .422) and le-
nient scoring (t(37) = –.750, p = .458) showed that
there was not a significant difference between the two
groups. Thus, this provides evidence that the control
group method of data collection (involving added time
pressure) did not negatively influence the performance
of the participants. On the other hand, PwA would be
likely to obtain lower scores if timed picture naming is
used, since delays in naming are expected. Finally, as
discussed below, the range of scores obtained for the
controls in the current study are very similar to those
reported for other bilingual populations.
Other adaptations of the BNT
It is instructive to determine whether the findings re-
ported here are peculiar to the Maltese adaptation
of the BNT. Table 10 compares the controls’ results
from the current study with the mean scores, SDs and
the range of scores obtained in other studies. Lenient
scores are presented in all studies, except for the Dutch-
speaking Belgian study. The English monolingual, the
French/English bilingual and the Spanish/English bilin-
gual data are derived from the same study (Roberts et al.
2002) which was based in Canada.
It is apparent that the three bilingual studies reported
here have similar mean scores and range of scores. The
minimum scores obtained are 20, 21 and 26 by the
Maltese/English bilinguals, the Spanish/English bilin-
guals and the French/English bilinguals respectively,
while the monolingual Dutch-speaking Belgian and
the Canadian English participants obtained minimum
scores of 36 and 45 respectively. Although it is difficult to
generalize from such small amounts of data, the studies
presented here may indicate a tendency for bilinguals to
obtain lower mean scores and for some bilinguals to ob-
tain very low scores, as was found in the present study on
controls. Yet, the Greek study also reported lower mean
scores and a wide range of scores despite the fact that the
Greek participants were all monolinguals. The results of
theGreek study have been attributed to the sociocultural
characteristics of the Greek population (Patricacou et al.
2007). Thus, the studies presented here suggest that low
BNT scores have also been observed in other popula-
tions and are not only witnessed in Maltese speakers.
Unfortunately, the above studies do not report scores
of PwA from the same population and, therefore, it is
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Table 10. Scores obtained by controls on the complete set
Dutch-speaking
Belgiana
English
monolingualb
Greek
monolingualc
French/English
bilinguald
Spanish/English
bilinguale
Maltese/English
bilingualf
Mean score 51.9 53.9 42.8 41.4 43.9 39.2
SD 5.52 3.59 9.76 7.76 8.12 9.72
Mininum score 36 45 15 26 21 20
Maximum score 59 60 58 58 56 57
Notes: aMarie¨n et al. (1998), N = 200; age range: 55–91 years; education range: 2–22 years.
bRoberts et al. (2002), N = 42 Canadian monolinguals; age range: 20–52, education range: 11–24 years.
cPatricacou et al. (2007), N = 100; age range: 20–71+ years; education range: 0–13+ years. Monolingual participants (confirmed by Patricacou, personal correspondence, October
2010).
dRoberts et al. (2002), N = 49; age range: 25–55; education range: 11–22 years.
eRoberts et al. (2002), N = 32; age range: 29–54; education range: 11–27 years.
fThis research on controls, N = 60; age range: 20–85; education range: 0–13+ years.
difficult to say whether overlap between scores of PwA
and controls is evident in these populations too. In gen-
eral, it was concluded that the scores of the Maltese con-
trols were mostly similar to that of the healthy Greek
sample (Patricacou et al. 2007), possibly as a result of
some geographical and cultural similarities. When the
Maltese results were comparedwith other bilingual stud-
ies (e.g. Kohnert et al. 1998, Roberts et al. 2002), sim-
ilarities in the mean scores also became apparent when
samples were matched for age and education.
Range of scores
As highlighted earlier no BNT studies have directly con-
trasted the range of scores obtained by PwA and con-
trols, or the overlap in the range of scores seen in the
samples of the present study. Studies generally report
and compare the means and SDs only showing that
there is a significant difference between the mean scores,
without referring to the presence or absence of overlap
in scores. The current study suggests that score alone
does not always indicate naming impairment. The er-
rors made during naming may, therefore, provide more
information regarding differentiation between impaired
and unimpaired naming. Other researchers (e.g. Budd
et al. 2010, Howard and Gatehouse 2006, Whitworth
et al. 2013) have already shown that differential diagno-
sis cannot rely on one measure of performance. Rather,
it requires a multi-measurement approach, including a
variety of sources of evidence, ranging from variable ef-
fects, performance on additional tests, and response to
phonemic cues and miscues. In addition error profile
analysis is likely to make an important contribution to
diagnosis.
Error profile
Common and atypical errors
In addition to the nine types of errors (common errors)
produced by controls, eight different types of errors were
produced by the PwA. These eight, atypical errors, may
be a salient difference between the error profiles of the
unimpaired and the impaired participants of this re-
search and may, therefore, be used to signal naming
impairment.
Although common errors were more frequently pro-
duced by PwA and a significant difference was found
between the mean number of errors produced by PwA
and controls, some of the participants who had a milder
word finding difficulty, such as participant A01, pro-
duced only a few errors. Participant A01 produced a
total of 10 errors, of which four responses were com-
monly produced by controls (such as ‘horse’ for ‘uni-
corn’ and circumlocution for ‘stethoscope’). The other
six errors were atypical errors and consisted mainly of
unrelated errors and perseverations (table 9). Therefore,
rather than focusing on the number of errors or number
of error types, it may be more useful to focus on the dif-
ferent types of errors produced. Despite varying severity
all 18 PwA produced atypical errors.
Control errors
Tallberg (2005) andMarie¨n et al. (1998) studied the type
of errors produced by a sample of 111 Swedish and 200
Dutch-speaking Belgian healthy adults respectively and
found that most of the errors were semantic in nature.
None of the atypical errors listed in table 8 appeared
in the types of errors identified by Tallberg (2005) in
her sample. On the other hand, the Belgian sample pro-
duced few atypical errors, including perseverations (one
response or 0.06% of all errors produced), neologisms
(three responses or 0.19%) and empty (meaningless)
words (one response or 0.06%). The production of se-
mantic errors in healthy samples has been especially re-
ported in older people (Nicholas et al. 1985), and Barresi
et al. (1999) also conclude that naming errors may be,
in part, a result of a ‘semantic degradation’ that occurs
in healthy ageing. Albert et al. (1988) also showed that
semantic, as well as perceptual, errors tend to increase
with age, but not lexical errors (phonologically related
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real words and phonologically related non-words). The
present study supports Marie¨n et al.’s (1998: 462) con-
clusions that both scores and types of errors should be
investigated when analysing naming ability, and that the
presence of atypical, or ‘exceptional error types’ indicates
a high risk of impaired naming ability. As healthy adults
experience changes in cognitive functioning leading to
possible naming errors, more stringent cognitive assess-
ments of control participants and of participants with
aphasia may provide useful information in research and
clinical contexts.
Naming errors in PwA
The types of errors that are typically produced by PwA,
including semantic errors, phonologically related real
word errors, mixed semantic and phonological errors,
visual errors, neologisms, unrelated errors, no-response
errors, circumlocutions and other errors (Cuetos et al.
2002) have all been found in the present data. However,
mixed errors, for example semantically and phonologi-
cally related words, were rare in the Maltese sample.
Budd et al. (2010) found that coordinate semantic
errors were by far the most common type of errors in
all their subjects (with primary progressive aphasia and
acute post stroke aphasia). Although the present study
identified semantic errors as very common types of errors
in both PwA and controls, coordinate errors were not the
most frequent errors produced. Circumlocutions, visual
errors, forgot/don’t know responses and semantic asso-
ciations were more frequently produced than coordinate
errors by the PwA of the present study. Bormann (2011)
indicated that the type of picture naming errors made
may also be the result of the specific picture stimuli as
omissions rather than semantic errors were made when
stimuli had less semantic neighbours (e.g. ‘funnel’ versus
‘lion’) to compete with the target. Naming performance
on the BNT may also be influenced by the fact that it
is graded in difficulty and, therefore, it is likely to result
in more variability in scores. Similar performance may
not be evident when using tests which have near ceiling
normative scores.
Conclusions
The assessment of a PwA typically involves a combina-
tion of subtests including semantic, lexical and gram-
matical tasks to allow clinicians to make informed de-
cisions about language impairment. The stimuli used
in tests should also be varied and controlled in terms
of variables such as word length, frequency and image-
ability. Naming tests offer a significant contribution to
the overall assessment of the PwA and should be able to
provide reliable information about diagnosis of naming
impairment.
There is no correct way to construct norms for apha-
sia tests. Some tests suffer from ceiling effects which im-
plies that they may not pick up mild language impair-
ments. Other tests, such as the Boston Naming Test,
are constructed with items covering a range of diffi-
culty. The main problem that emerges here is that there
is a range of performance which may be regarded as
‘normal’ or unimpaired. Thus, mild–moderate anomic
impairments may be missed if naming impairment is
assessed and diagnosed using a cut-off score. This was
evident in the current study. If norms are only reported
in terms of means and SDs, the potential overlap be-
tween aphasic and non-aphasic performance is missed.
With all but the most severe naming impairments a
single test should not be used to determine the presence
of anomia. In combination with different measures of
performance, an error profile analysis is likely to be a
sensitive measure of the presence of anomia.
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Notes
1. The procedure followed standard BNT administration, i.e. a
semantic cue was provided only if an item was visually misper-
ceived. Phonemic cues were offered after semantic cues when
necessary. Correct responses that followed semantic cues, but not
phonemic cues, were given credit.
2. The same pattern of results emerges if the complete set of 60
items is used and whether strict or lenient scoring is used.
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Appendix A
Table A1. Description of each type of error
Coordinate Response derived from the same
semantic category as the target word,
e.g. ajruplan/h¯elikopter
(aeroplane/helicopter)
Phonologically related
non-word (PhRN)
Non-word phonologically related to the
target word, e.g. splaxrum/mushroom
Superordinate Response more vague and general than
the target word, e.g. braxx/toothbrush
(brush/toothbrush)
Multiword Empty connected speech that fails to
describe the target word, e.g. ilbierah¯
sajjartha/qarnita (I cooked it
yesterday/octopus)
Subordinate Response more specific than the target
word, e.g. villa/dar (villa/house)
Morphological alteration Morphological alteration to the target
word, e.g. bebbux/bebbuxu
(snails/snail)
Semantic association Response semantically related to the
target word, e.g. sah¯h¯ara/xkupa
(witch/broom)
Perseveration Repeated productions of an earlier
response
Circumlocution Response that correctly describes a target
word, e.g. torqod fiha/sodda (you sleep
in it/bed)
Unrelated Real word not related
a
semantically
and/or phonologically to the target
word, e.g. kejk/dar (cake/house)
Forgot/don’t know Person admits that s/he does has
forgotten the name for the item or
does not know the name for the item
Successful conduite
d’approche
Repeated sounds, syllables or word
attempts which result in successfully
producing the target word, e.g. kum,
ku, kumpass (compass)
Visual association Response visually associated to the target
word/picture, e.g. magg/maskra
(mug/mask—BNT picture), or else the
person admits that s/he cannot
recognize the item
Unsuccessful conduite
d’approche
Repeated sounds, syllables or word
attempts that do not result in
successfully producing the target word,
e.g. pila, pilalida, pilapida/piramida
(pyramid)
Self-correction Immediate self-correction of an incorrect
response
Neologism Non-word not related to the target word,
e.g. kim/h¯elikopter (helicopter)
Phonologically related real
word
Real word phonologically related to the
target word, e.g. lapida/piramida
(memorial stone/pyramid)
Note: aAn unrelated word or non-word must share fewer than 50% of the phonemes of the target word (Nickels 2001).
